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elesin)0 0000000 (carzelesin) OO OOO0O0OO (bizelesin)DOOOODOODO)O

0000000 0bOOoOC00ob0ODObOU0oU0O0oDbOOoO0O0oDbODOOOd eryptophycin)(C 00O

0000000000000 ooDo0oO0O0)0oOdO0O0DO (dolastatin) D OO O0OOOO

0O 0 0 (duocarmycin )(0 0O 0O 0O 0O O KwW-21890 O CB1-TM1O O O )0 O O O O O O (eleuthe
robin) D 000000000 (pancratistatin)l 000 OO0 O O O (sarcodictyin)O O 0O
ODO0O000(spongistatin) 000000 OD0ODODOOOO (chlornaphazine)O O
O00000000Od0((cholophosphamide) I 0 DD 00D O000D0ODODODOODDOODOODOOO
00000000 o0DoO0o0U0oo0oo0oooDoOo0UoooOoOOoO0oDoodd (novembich
inND0000O0J (phenesterine)0 0000 0O0O0O0O (prednimustine)d 000 00O
000 (trofosfamide)D 0000000 0D0DDOOOO0ODODOOOODDOODOODOOOO
O 0 (nitrosureas)l 0 000 0O00ODO0O (carmustine)d OO O O O O O (chlorozotocin)
00000000 (fotemustine)D OO O OO (lomustine)DOOOODOOCOOODODOO
OD0DO0O0O0OCnediyne) 00D O00D0ODODOO(@MODODODODOODAODO (calicheamicin
YOOOoooDoOooooDoDooooDoDoooooDoDooooDooOoooDoodaoaoAgnewd
Chem Intl. Ed. Engl., 330 183-186(1994)0 0 0 0 00 00O DO OO O O (dynemicind )
O0D0DO000O0000 ynemicin)DOOODODOO(esperamicin)D 0000 ODODOAO
00000000 0DoD0o0oooDooD0oon0denediyne) DO ODO0O0DDO)Y)DOooooOOd
000 (aclacinomysins)J O 000 O0O0O0OO0OODOOOOODO (authramycin)d OO O

O00DO00O0O0000dbleomycins)D OO0 O0O0O0OOd (cactinomycin)D 00 O 0O O (car
abicin) D0 DOOOOODODO (carminomycin)J OO OOOOODO (carzinophilin)D OO 0O
00000000 o0DoOO000o0Do0o0O0o0oooDoOOoO0O0nDaoao (detorubicin)0 O -000
-0-000-0-000000D0OADRIAMYCINNCOOODMY I OOOODDO (uobboboooao
gooooooooboooooooo-ooooo0ooob-O00oobo-ooooboobood

000000000000 oOo) 00000000 O0DO0OOad esorubicin)DOOOO

OoDo0ooooood@arcellomycin)DOOODOO0OOOOODOODOODOODOOO (mitomy
cins)D 00O ODO0OOODO (mycophenolic acid)D 00 O 0O O O O (nogalamycin)d O O

OO00D00Clivomycins)UODOOODOOODODOOOODOOOO (potfiromycin)d OO

0000000 O0o0DOoD0DODOdQuelamycin) OO0 00O OO (rodorubicin)OO0O0OO

00000000 o0DOO0o00oboOO0OO00Oubercidin)DOOOODOOOODODOO
(zinostatin)D OO ODO (zorubicin) DO ODODOODOODODOOOD-0DOOOOODDO@-
0O0)H)O0DDO0OD-00D00000000denopterin) 0000 0O0ODOCOOODODODOO
O (pteropterin) D 000 00O000ODO (trimetrexate)I OO OO ODOODOODOODOODO

O (fludarabine)J O -O 00 0O0OOOOODOOOODOOOODODOOOODODOO
O00D0O0oOO0o0O0o0oDOO0oO00n0aOazacitidine)d O -00 0000 (azauridine)O OO
gooooO0o0doooDoO0OoooDooO0o0bOoOoUdooDoDoDUOoOoOoDoDoOOoOgOaoenocita
bine)DOOODODOOO(floxuridine)DODODOODODODOOOODDOOOODDODAO (calus
terone) 0000000000 D0ODOOOO0ODDODOOO0OODDODOOODODOOOODOODD

00000 (testolactone) ] 0 0000 O0O0DDOODOODODODOOODDOODOODOOO
OO0O00O0OO0oO0UobOoOoCOooboooOoggfrolinicacid)d0oooooboooOod

O (replenisher) D 00 0O00DOOOODODOOODODOOOODOODOODDDOOO

O0o0oooo0deniluraciDO00O0OO0OODO (amsacrine) 00 0 0O 0O 0O O (bestrabucil)
0000000 (bisantrened)J 0000 OO0 00O (edatraxate) 0 0 OO0 O O O (defofam
ine)J 00000 0O (demecolcine)0 000 OO (diaziquone)D 0 OO0 OO OO (elforn
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ithine) DO OODOOOOOO (elliptinium acetate) O 0O O 0O O (epothilone)D O O 0O
000 (etoglucid) I 0000000000 DODO0OO0DO0DO0DOOOOOOODODODOOO (lonida
inine)J 000000 (maytansine)D 00000 OO0 OO (ansamitocin) OO 0OOODO
00000 (maytansinoid) D 0 OO0 O OO (mitoguazone)D OO OO ODODOODODDOOO
000 (mopidanmoD)O0 OO0 DO OO0O(nitraerine)J 0000 O0DO0ODO0ODOOOOO (phena
met) D 00D O0DDOO0OO0OO0ODDDOOOOO (Mosoxantrone)D O -0 0000000 OOODO
00000000 @OooOo)nooogd@JdHS Natural Products, Eugene, OR)O O O O
00 (razoxane)J O OO OO (rhizoxin)D O OO OODODODOOOODOODOODO (spirogerm
anium)J 0000 OO O (tenuazonic acid)0 00O O 0O 0O O (triaziquone)O O ,0 *,0 *"-
0000000000000 0000000((trichothecenes)(D 0 OD0O-000000O0O0
000000 (verracurin A )OO O O OO (roridin A )OO OO 0O O O O (anguidine))d
OO0O00DDDOO0OO0OO0OCELISINE(CODODO)OFILDESIN(ODO OO )OOoDoOoDoOOoood
ODO0O00O Mannomustine)D 0000000 O0OD0ODODODOO(mitolactol)DOODOO
O O (pipobroman)0 O O 0O O 0O (gacytosine)D 0 00O OO0 (M Ara-CO)0O0DDDOOO
0oo0o0oooooDooDooO@ooo)oodnooodao(Bristol-Myers Squibb Oncolo
gy, Princeton, NJ)O ABRAXANE™ 0 000D 0O (Cremophor)D 0D 0D O00D0O0D0OO0
OO00D0O0OO0OO00DO0OO0OO0O00DDO (Americand Pharmaceuticall Partners, Schaumberg,
Ilinocis) D 000000 @ODOO)OODOOOOooo (Rhone-Poulenc Rorer, Antony,
France) DO OODODOOOOGEMZAR(CO O O)ODODOOO O (gemcitabine)0 O -00 00O
oooooDoODO0OO000oU0oO0ooooOOoO0ODDODDODO0DO00DU0DO0O0DOoDOoDoODOooDoODDODOOoDOoDOg
O000D0DD0D000000O00(ELBAN(ODOOOD))DOOooooooooo@o-00
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OCOO0O0ODDDODOOOOOONAVELBINE(OC OO OO OOOOOOODODDOOAO (novantrone
YO OO0O0DO0ODO0DO0O0o0DoDoDO000DO0D0DO00D0DDOoOO0O00DO0OO0OOO0D0DODDO (ibandronat
e)J0 0000000 DODDDODODO0D0DO0DO0DO0DO0DODODODODDDODODO0DO0DO0DOO0ODODO@O
OO0)H)ODODDODDOD0ODO0DO0DO0DO0DO0O0D0DO0ODOO0ODDOOOOOOO (capecitabine)(XELODA(O O O

o)y )yooooooobooooooogooooboooooobooooooboooobooo
gbooooooobooboobobobooooboobobobooboooooboobobao
ocooooOoOOoO0O0O0oO0oOoOooooODbDcHPO OO O-000O0OODODDOO (leucovovin)
OO0OO0O0ODDO0OO000000000(CELOXATINTMOOOODOOOODDDOOODOOOFOLF
oxuoboooao

ugboogood
oooboooooobooooobooooooboobooooobobooooboboooobooo
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27)
0; J (joker) match

/* value of a match with a stop */

-8

* match with stop is _M; stop-stop

*/

* C-C increased from 12 to 15

* Z is average of EQ
* B is average of ND

ftdefine M

/*
*
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/*

*/

#include <stdio.h>
#include <ctype.h>

#define MAXIMP
#define MAXGAP
#define JMPS
#define MX

#define DMAT
#define DMIS
fidefine DINSO
#define DINSI1
#define PINSO
#define PINSI

struct jmp {

(28) JP 5761915 B2 2015.8.12

16 /* max jumps in a diag */

24 /* don't continue to penalize gaps larger than this */
1024 /* max jmps in an path */

4 /* save if there's at least MX-1 bases since last jmp */
3 /* value of matching bases */

0 /* penalty for mismatched bases */

8 /* penalty for a gap */

1 /* penalty per base */

8 /* penalty for a gap */

4 /* penalty per residue */

/* size of jmp (neg for dely) */
/* base no. of jmp in seq x */
/* limits seq to 2°16 -1 */

/* score at last jmp */

/* offset of prev block */
/* current jmp index */
/* list of jmps */

/* number of leading spaces */

short n{MAXIMP];
unsigned short x[MAXJMP];
b
struct diag {
int score;
long offset;
short jjmp;
struct jmp ips
h
struct path {
int spc;
short  n[IMPS];
int x[JMPS];
5
char *ofile;
char *namex|2];
char *prog;
char *seqx[2];
int dmax;
int dmax0;
int dna;
int endgaps;
int gapx, gapy;
int len0, lenl;
int ngapx, ngapy;
int smax;
int *xbm;
long offset;

struct diag *dx;
struct path ppl2L;

/* size of jmp (gap) */
/* loc of jmp (last elem before gap) */

/* output file name */

/* seq names: getseqs( ) */

/* prog name for err msgs */
/* seqs: getseqs( ) */

/* best diag: nw( ) ¥/

/* final diag */

/* set if dna: main( ) */

/* set if penalizing end gaps */

/* total gaps in seqs */

/* seq lens */

/* total size of gaps */

/* max score: nw( ) */

/* bitmap for matching */

/* current offset in jmp file */

/* holds diagonals */

/* holds path for segs */

char *calloc( ), *malloc( ), *index( ), *strepy( );

char *getseq( ), *g_calloc( );
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/* Needleman-Wunsch alignment program
*

* usage: progs filel file2

* where filel and file2 are two dna or two protein sequences.

* The sequences can be in upper- or lower-case an may contain ambiguity
*  Any lines beginning with ';', ">' or '<' are ignored

* Max file length is 65535 (limited by unsigned short x in the jmp struct)
* A sequence with 1/3 or more of its elements ACGTU is assumed to be DNA
* Output is in the file "align.out"

*

* The program may create a tmp file in /tmp to hold info about traceback.

* Original version developed under BSD 4.3 on a vax 8650

*/

#include "nw.h"

#Hinclude "day.h"

static _dbval[26] = {
1,14,2,13,0,0,4,11,0,0,12,0,3,15,0,0,0,5,6,8,8,7,9,0,10,0
¥

static _pbval{26] = {
L, 2|(1<<('D'-ADI(1<<(N'-'A"Y), 4, 8, 16, 32, 64,
128, 256, OXFFFFFFF, 1<<10, 1<<11, 1<<12, 1<<13, 1<<14,
1<<15, 1<<16, 1<<17, 1<<18, 1<<19, 1<<20, 1<<21, 1<<22,
1<<23, 1<<24, 1<<25|(1<<(E-'AM(1<<('Q-'A")

|
main(ac, av)
int ac;
char  *av[];
{

prog = av[0];

if (ac 1=3) {
fprintf(stderr, "usage: %s filel file2\n", prog);
fprintf(stderr,"where filel and file2 are two dna or two protein sequences.\n");
fprintf{stderr,"The sequences can be in upper- or lower-case\n");
fprintf(stderr,"Any lines beginning with ;' or '<' are ignored\n");
fprintf(stderr,"Output is in the file \"align.out\"\n");
exit(1);

namex[0] = av[l];

namex[1] = av[2];

seqx[0] = getseq(namex[0], &len0);
seqx[1] = getseq(namex[1], &lenl);
xbm = (dna)? dbval : pbval;

endgaps = 0; /* 1 to penalize endgaps */
ofile = "align.out"; /* output file */

nw( ); /* fill in the matrix, get the possible jmps */
readjmps( ); /* get the actual jmps */

print( }; /* print stats, alignment */

cleanup(0); /* unlink any tmp files */

main
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/* do the alignment, return best score: main( )

* dna: values in Fitch and Smith, PNAS, 80, 1382-1386, 1983

* pro: PAM 250 values

* When scores are equal, we prefer mismatches to any gap, prefer
* a new gap to extending an ongoing gap, and prefer a gap in seqx
* 10 a gap in seq y.

*/
nw( ) nw
char *px, *py; /* seqs and ptrs */
int *ndely, *dely;  /* keep track of dely */
int ndelx, delx; /* keep track of delx */
int *tmp; * for swapping row0, row1 */
int mis; /* score for each type */ 10
int ins0, insl; /* insertion penalties */
register id; /* diagonal index */
register ij; /* jmp index */
register *col0, *coll; /* score for curr, last row */
register XX, YV; /* index into seqs */
dx = (struct diag *)g_calloc("to get diags", lenO+lenl+1, sizeof(struct diag));
ndely = (int *)g_calloc("to get ndely”, len1+1, sizeof(int));
dely = (int *)g_calloc("to get dely”, lenl+1, sizeof(int));
col0 = (int *)g_calloc("to get col0", lenl+1, sizeof{int));
coll = (int *)g_calloc("to get coll", lenl+1, sizeof(int));
ins0 = (dna)? DINSO : PINSO;
insl = (dna)? DINS1 : PINS1;
smax = -10000; 20
if (endgaps) {
for (col0[0] = dely[0] =-ins0, yy = 1; yy <= lenl; yy++) {
col0[yy] = dely[yy] = colO[yy-1] - insl;
ndely[yy] = yy;
col0[0] = 0; /* Waterman Bull Math Biol 84 */
}
else
for (yy = 1; yy <= lenl; yy++)
dely[yy] = -ins0;
/* fill in match matrix
*/
for (px = seqx[0], xx = 1; xx <= len0; px++, xx++) {
/* initialize first entry in col 30
*/
if (endgaps) {
if (xx==1)
col1[0] = delx = -(insO+ins1);
else
col1[0] = delx = col0[0] - insl;
ndelx = xx;
else {
coll{0]=0;
delx = -ins0;
ndelx = 0;
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AW
for (py =seqx[1], yy = I; yy <= lenl; py++, yy++) {
mis = col0[yy-11;
if (dna)
mis += (xbm[*px-'A"]&xbm[*py-'A'])? DMAT : DMIS;
else
mis += _day[*px-'A"][*py-'A'];
/* update penalty for del in x seg;
* favor new del over ongong del
* ignore MAXGAP if weighting endgaps
*/
if (endgaps || ndely[yy] < MAXGAP) { 10
if (colO[yy] - insO >= dely[yy]) {
dely[yy] = colO[yy] - (insO+ins1);
ndely[yy] = 1;
} else {
dely[yy] -= insl;
ndely[yy]++;
} else §
if (col0{yy] - (insO+ins1) >= dely[yy]) {
dely[yy] = col0[yy] - (insO+ins1);
ndely[yy] = 1;
} else
ndely[yy]++;
H
/* update penalty for del in y seq; 20
* favor new del over ongong del
*/
if (endgaps || ndelx < MAXGAP) {
if (coll[yy-1] - ins0 >= delx) {
delx = coll[yy-1] - (insO+ins1);
ndelx = 1;
} else {
delx -= ins1;
ndelx++;
}else {
if (coll[yy-1] - (insO+ins1) >= delx) {
delx = coll[yy-1] - (insO+ins1);
ndelx = 1;
} else
ndelx++; 30

}

/* pick the maximum score; we're favoring
* mis over any del and delx over dely
*/
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id=xx-yy+lenl - 1; o DIW
if (mis >= delx && mis >= dely[yy])
coll{yy] = mis;
else if (delx >= dely[yy]) {
coll[yy] = delx;
ij = dx[id].ijmp;
if (dx[id].jp.n[0] && (!dna || (ndeix >= MAXIMP
&& xx > dx{id].jp.x[ij]+MX) || mis > dx[id].score+DINS0)) {
dx[id].ijmp++;
if (++ij >= MAXIMP) {
writejmps(id);
ij = dx[id].ijmp = 0;
dx[id].offset = offset;
offset += sizeof{struct jmp) + sizeof(offset);

}

}

dx[id].jp.n[ij} = ndelx;
dx[id].jp.x[ij] = xx;
dxfid].score = delx;

else {
colllyy] = dely[yy];
ij = dx[id].ijmp;
if (dx[id].jp.n{0] && (!dna || (ndely[yy] >= MAXIMP
&& xx > dx[id].jp.x[ij[+MX) || mis > dx[id].score+DINS0)) {
dx[id].ijmp++;
if (++ij >= MAXJMP) {
writejmps(id);
ij = dx[id].ijjmp = 0;
dx[id].offset = offset;
offset += sizeof(struct jmp) + sizeof(offset);

}

}

dx[id] jp.n[ij] = -ndely[yy];
dx[id].jp.x[ij] = xx;
dx[id].score = dely[yy];

if (xx == len0 && yy <lenl) {
/* last col
*/
if (endgaps)
coll[yy] -= insO+ins1*(lenl-yy);
if (coll{yy] > smax) {
smax = coll[yy];
dmax =id;

}

}
if (endgaps && xx < len0)

coll[yy-1] -= insO+ins1*(len0-xx);
if (coll[yy-1] > smax) {

smax = coll[yy-1};

dmax = id;

tmp = col0; col) = coll; coll = tmp;

}

(void) free((char *)ndely);
(void) free((char *)dely);
(void) free((char *)col0);
(void) free((char *)coll);
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* print{ ) -- only routine visible outside this module
*

* static:

* getmat( ) -- trace back best path, count matches: print( )

* pr_align( ) -- print alignment of described in array p[]: print( )

* dumpblock( ) -- dump a block of lines with numbers, stars: pr_align( )
* pums( ) -- put out a number line: dumpblock( )

* putline( ) -- put out a line (name, [num], seq, [num]): dumpblock( )

* stars( ) - -put a line of stars: dumpblock( )

* stripname( ) -- strip any path and prefix from a seqname

*/

#include "nw.h"

#define SPC 3
#define P_LINE 236 /* maximum output line */

#define P_SPC 3 /* space between name or num and seq */
extern _day[26][26];
int olen; /* set output line length */
FILE  *fx; /* output file */
print( )
{
int Ix, ly, firstgap, lastgap;  /* overlap */

if ((fx = fopen(ofile, "w™) == 0) {
fprintf(stderr,"%s: can't write %s\n", prog, ofile);
cleanup(1);

fprintf(fx, "<first sequence: %s (length = %d)\n", namex[0], len0};
fprintf(fx, "<second sequence: %s (length = %d)\n", namex[1], lenl);

olen = 60;
Ix = lend;
ly = lenl;

firstgap = lastgap = 0;

if (dmax <lenl - 1) { /* leading gap in x */
pp[0].spc = firstgap = lenl - dmax - 1;
ly -= pp[0].spc;

}

else if (dmax > lenl - 1) { /* leading gap iny */
pp[1].spec = firstgap = dmax - (lenl - 1);
Ix -=pp[1].spc;

}

if (dmax0 < len0 - 1) { /* trailing gap in x */
lastgap = len0 - dmax0 -1;
Ix -= lastgap;

}

else if (dmax0 > len0 - 1) { /* trailing gap in y */
lastgap = dmax0 - (len0 - 1);
ly -= lastgap;

}
getmat(lx, ly, firstgap, lastgap);
pr_align();

JP 5761915 B2 2015.8.12
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/*

* trace back the best path, count matches

*/

static

getmat(lx, ly, firstgap, lastgap) getmat
int Ix, ly; /* "core” (minus endgaps) */
int firstgap, lastgap; /* leading trailing overlap */

int nm, 10, i1, siz0, sizl;
char outx[32];
double pct;
register n0, nl;
register char  *p0, *pl;
10
/* get total matches, score
*/
i0 =11 = siz0 = sizl = Q;
p0 = seqx[0] + pp[1].spc;
pl = seqx[1] + pp[0].spc;
n0=rpp[l]spc+1;
nl =pp[0].spc+ 1;

nm = (;
while ( *p0 && *pl ) {
if (siz0) {
pl+e;
nl++;
siz0--;

}

else if (siz1) { 20
pO++;
n0++;
sizl--;

else {

if (xbm[*p0-'A']&xbm[*p1-'A'"])
nm++;

if (n0++ == pp[0].x[i0])
siz0 = pp[0].n[i0++];

if (n1++ == pp[1].x[il])
sizl = pp[1].n[il++];

pO++

pl++;

}

/* pet homology:
* if penalizing endgaps, base is the shorter seq
* else, knock off overhangs and take shorter core

30

*/
if (endgaps)

Ix = (len0 < len1)? len0 : lenl;
else

Ix=(Ix<ly)? Ix:ly,

pet = 100.*(double)nm/(double)lx;

fprintf(fx, "\n");

fprintf(fx, "<%d match%s in an overlap of %d: %.2f percent similarity\n",
nm, (nm == [)? " : "es", Ix, pct);
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fprintf(fx, "<gaps in first sequence: %d", gapx);
if (gapx) {
(void) sprintf(outx, " (Y%d %s%s)",
ngapx, (dna)? "base":"residue", (ngapx == 1)? "™"s");
tprintf{fx,"%s", outx);

fprintf(fx, ", gaps in second sequence: %d", gapy);
if (gapy) { )
(void) sprintf{outx, " (%d %s%s)",
ngapy, (dna)? "base":"residue", (ngapy == 1)? "":"s");
fprintf{fx,"%s", outx);

}

if (dna)
fprintf{fx,
"\n<score: %d (match = %d, mismatch = %d, gap penalty = %d + %d per base)\n",
smax, DMAT, DMIS, DINS0, DINS1);

else
fprintf(fx,
"n<score: %d (Dayhoff PAM 250 matrix, gap penalty = %d + %d per residue)\n”,
smax, PINSO, PINS1);
if (endgaps)
fprintf(fx,
"<endgaps penalized. left endgap: %d %s%s, right endgap: %d %s%s\n",
firstgap, (dna)? "base" : "residue”, (firstgap == 1)? " : "s",
lastgap, (dna)? "base" : "residue”, (lastgap == 1)? "" : "'s");
else
fprintf(fx, "<endgaps not penalized\n");
}
static nm; /* matches in core -- for checking */
static Imax; /* lengths of stripped file names */
static ij[2]; /* jmp index for a path */
static nc[2]; /* number at start of current line */
static ni{2]; /* current elem number -- for gapping */
static siz[2];
static char *ps[2]; /* ptr to current element */
static char *po[2]; /* ptr to next output char slot */

static char out[2][P_LINE]; /* output line */
static char star[P_LINE];  /* set by stars( ) */

/*
* print alignment of described in struct path pp[]
*/'
static
pr_align( )
{
int nn; /* char count */
int more;
register IN

for (i= 0, Imax =0; i <2; i++) {
nn = stripname(namex[i});
if (nn > Imax}
Imax = nn;

nefi] = 1;
nifi] = 1;

siz[i] = ij[i] = 0;
ps[i] = seqx[i];
poli] = out[i];

..getmat
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for (nn = nm = 0, more = 1; more; ) {
for (i =more =0; i< 2; i++) {
/*
* do we have more of this sequence?
*/
if (M¥ps[i])
continue;

more+-+;

if (pp[i].spc) {  /* leading space */
*polil++=""
ppli].spe--;

elseif (siz[i]) { /*inagap*/
*pofij+-+ =
siz[i}--;

else { /* we're putting a seq element
*/
*poli] = *psli];
if (islower(*ps[i]))
*psli] = toupper(*ps[i]);
po[il++;
ps[i}++;

/*

* are we at next gap for this seq?
*/

i (nii) = ppLi}AfiD)

* we need to merge all gaps

* at this location

*/

siz[i} = pplil-n[ijli]++];

while (ni[i] == pp[i}.x[ij[i]])
siz(1] += pp[i]n[ij[i]++];

.
nifi]++;
}
if (++nn == olen || !more && nn) {
dumpblock( );

for (1=10;1<2;i++)
poli] = outli];
nn=0;

}

*

* dump a block of lines, including numbers, stars: pr_align( )
*/

static

dumpblock( )

{

register i;
for (i=0;1<2;it+)
*poi]-- = "0

- PREEPN
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(void) pute("n', fx);
for (1=10;1<2;i++) {
it (*out[i] && (Fout[i] !=""|| *(po[i]) I="")) {
if i=0)
nums(i);
if (i==0 && *out[1])
stars( );
putline(i);
if (i ==0 && *out[1])
fprintf{fx, star);
if(i==1)
nums(i);
}
}
}
/*
* put out a number line: dumpblock( )
*/
static
nums(ix)
int ix; /* index in out[] holding seq line */
{
char nline[P_LINE];
register i, ]
register char  *pn, *px, *py;
for (pn = nline, 1 = 0; i <Imax+P_SPC; i++, pn++)
*pn =""
for (i = nc[ix], py = out[ix]; *py; py++, pnt+) {
if (*py == "' || *py =)
*pn="";
else {
if 1%10=0| (i==1 && nc[ix] = 1)) {
j=0<0)?-i:14;
for (px = pn; j; j /= 10, px--)
*px =1%10 +'0";
if(i<0)
*px ="'
}
else
*pn="'"
i++;
}
}
*pn = "\0";
nc[ix] =1i;
for (pn = nline; *pn; pnt++)
{void) putc(*pn, fx);
(void) putc("n', fx);
}
/*

static

* put out a line (name, [num], seq, [num}): dumpblock( )
*®/

putline(ix)

{

int ix;

JP 5761915 B2 2015.8.12
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int i;
register char  *px;

for (px = namex[ix], i = 0; *px && *px 1=""'; px++, i++)
(void) pute(*px, fx);

for (; i < lmax+P_SPC; i++)
(void) pute(’ ', fx);

/* these count from 1:

* ni[} is current element (from 1)

* nc[] is number at start of current line
*

for (px = out[ix]; *px; px++)
(void) putc(*px&0x7F, fx);
(void) putc("\n', fx);

l/*

* put a line of stars (segs always in out[0], out[1]): dumpblock( )
*/

static

stars( )

int i;
register char *p0, *pl, cx, *px;

if (1*out[0] || (Fout[0] ==""&& *(po[0]) =="") ||
Pout[1] || (Fout[1] =="" && *(po[1]) =="")
return;
px = star;
for (i = Imax+P_SPC; i; i--)
*px++=""

for (p0 = out[0], p1 = out[1]; *p0 && *p1; pO++, pl++) {
if (isalpha(*p0) && isalpha(*pl)) {

if (xbm[*p0-'A"l&xbm[*p1-'A"]) {
cx ="
nm++;

}
else if ('dna && _day[*p0-'A"][*p1-'A'] > 0)
cx ="
else
cx=""
}
else
cx=""
*px++ =¢x;

*px++ ="\n';
*px ="0"

/*
* strip path or prefix from pn, return len: pr_align( )
*/

static
stripname(pn)

char  *pn; /* file name (may be path) */
{

register char  *px, *py;

py=0;
for (px = pn; *px; px++)
if (Fpx =="/")
py=px+1;

if (py) i
(void) strepy(pn, py);
return(strlen(pn));

JP 5761915 B2 2015.8.12
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/*

* cleanup( ) -- cleanup any tmp file

* getseq( ) -- read in seq, set dna, len, maxlen

* g calloc( ) -- calloe( ) with error checkin

* readjmps( ) -- get the good jmps, from tmp file if necessary

* writejmps( ) -- write a filled array of jmps to a tmp file: nw( )
*

/

#include "nw.h"

#include <sys/file.h>

char  *jname = "/tmp/homgXXXXXX"; /* tmp file for jmps */

FILE *fj;

int cleanup( ); /* cleanup tmp file */

long  lIseek();

/*

* remove any tmp file if we blow

*/

cleanupy(i) cleanup
int I
if (1))

(void) unlink(jname);
exit(i);

/*

* read, return ptr to seq, set dna, len, maxlen
* skip lines starting with ;' '<', or >

* seq in upper or lower case

*/

char *
getseq(file, len) getseq
char  *file; /* file name ¥/
int *len;  /* seqlen */
H
char line[1024], *pseq;
register char *px, *py;
int natge, tlen;
FILE *fp;

if ((fp = fopen(file,"r")) == 0) {
fprintf(stderr,"%s: can't read %s\n", prog, file);
exit(1);

tlen = natge = 0;
while (fgets(line, 1024, fp)) {
if (*line == "' || *line == '<' || *line == ">')
continue;
for (px = line; *px !="\n'; px++)
if (isupper(*px) || islower(*px))
tlen++;

}

if ((pseq = malloc((unsigned)(tlen+6))) == 0) {
fprintf{stderr,"%s: malloc( ) failed to get %d bytes for %s\n", prog, tlen+6, file);
exit(1);

}
pseq[0] = pseq[1] = pseq(2] = pseq[3] ="0';
Page 1 of nwsubr.c
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...getseq
py =pseq + 4;
*len = tlen;
rewind(fp);
while (fgets(line, 1024, fp)) §
if (*line == "' [| *line == '<' || *line == ">")
continue;
for (px = line; *px !="\n'; px++) {
if (isupper(*px))
*pyt++=px;
else if (islower(*px))
, *py++ = toupper(*px);
if (index("ATGCU",*(py-1))) 10
natge++;
}
)
*py++ =10
*py ="0";
(void) fclose(fp);
dna = natge > (tlen/3);
return(pseq+4);
}
char *
g_calloc(msg, nx, sz) g calloc
char  *msg; /* program, calling routine */
int nx, sz; /* number and size of elements */
{
char *px, *calloc( ); 20
if ((px = calloc((unsigned)nx, (unsigned)sz)) == 0) {
if (*msg) {
fprintf{stderr, "%s: g_calloc( ) failed %s (n=%d, sz=%d}\n", prog, msg, nx, sz);
exit(1);
}
return(px);
}
/*
* get final jmps from dx[] or tmp file, set pp[], reset dmax: main( )
*/
readjmps( ) readjmps
int fd=-1; 30
int siz, 0, i1;
register 1, j, xx;
if () {
(void) fclose(f));

if ((fd = open(jname, O_RDONLY, 0)) < 0) {
fprintf{stderr, "%s: can't open{ } %s\n", prog, jname);

cleanup(1);
3
for (i=1i0 =il =0, dmax0 = dmax, xx = len0; ; i++) {
while (1) {

for (j = dx[dmax].ijmp; j >= 0 && dx[dmax].jp.x[j] >= xx; j--)

40
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«..readjmps
if j <0 && dx[dmax].offset && fj) {
(void) Iseek(fd, dx[dmax].offset, 0);
(void) read(fd, (char *)&dx[dmax].jp, sizeof(struct jmp));
(void) read(fd, (char *)&dx[dmax].offset, sizeof(dx|dmax].offset));
dx[dmax].ijmp = MAXIMP-1;

else
break;

}

if (i >= JMPS) {
fprintf{stderr, "%s: too many gaps in alignment\n", prog);
cleanup(1);

}
if (j >=0) {
siz = dx[dmax].jp.n[j];
xx = dx[dmax].jp.x[}];
dmax += siz;
if (siz < 0) { /* gap in second seq */
ppll].n[il] = -siz;
XX += §iz;
*id=xx-yy+lenl -1
*/
pp[1].x[il] = xx - dmax + lenl - I,
gapy++;
ngapy -= siz;
“ ignore MAXGAP when doing endgaps */
siz = (-siz < MAXGAP || endgaps)? -siz : MAXGAP;
il++;

}

else if (siz> 0) { /* gap in first seq */
pp{0].n[i0] = siz;
pp[0].x[10] = xx;
gapx-++;
ngapx += siz;

¢ ignore MAXGAP when doing endgaps */

siz = (siz < MAXGARP || endgaps)? siz : MAXGAP;

10++;
}
}
else
break;
}
/* reverse the order of jmps
*/

for (j =0, i0--; j < i0; j++, i0-) {
i=pp[0].n[j]; pp[0].n[j] = pp[0].n[i0}; pp[0].n[i0] = i;
1= pp[0}.x[j]; pp[0].x[3] = pp[0]-x[0]; pp[0] x[i0] = i;

for =0, i1--; j <il;j++, il-) {
i=pp{1].n[j]; pp[1].n[j] = pp[1].n[i1]; pp[1].n[il] = i;
1=ppl(11.x[j]; pp[1].x[] = ppL1].x[il]; pp[1].x[il] = i;

}
if (fd>=0)

(void) close(fd);
if (1)) {

(void) unlink(jname);
fj=0;
offset = 0,

}

wsubr.c
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/ *

* write a filled jmp struct offset of the prev one (if any): nw( }

*/
writejmps(ix) writejmps
int ix;
{
char  *mktemp( };
if () { .
if (mktemp(jname) < 0) {
fprintf(stderr, "%os: can't mktemp( ) %s\n", prog, jname);
cleanup(1);
}
if ((fj = fopen(jname, "w")) == 0) {
fprintf(stderr, "%s: can't write %s\n", prog, jname);
exit(1);
}
(void) fwrite((char *)&dx[ix].jp, sizeof(struct jmp), 1, fj);
(void) fwrite((char *)&dx[ix].offset, sizeof(dx[ix].offset), 1, fj);
!
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CXCL1 1+3.89 (<0.0001) +2.09 (0.00066)
CXCL5 [+21.82 (<0.0001) [+23.34 (<0.0001)
CXCL13 [+3.01 (<0.0001) +2.85 (<0.0001)
CCL6 -3.47 (<0.0001) -2.5 (<0.0001)
CCL7 +4.2 (<0.0001) +5.54 (0.00026)
CCL11  |-3.43 (<0.0001) -3.6 {0.00607)

TR JF IViEE
TLR2 +2.15 (<0.0001) +2.68 (<0.0001)
Fos +3.64 (<0.0001) +2.03 (<0.0001)
LBP +2.34 (<0.0001) +2.57(<0.0001)
NFKBIA {+2.37 (<0.0001) +2.15(<0.0001)

hRIR
H2-D1 +2.77 (<0.0001) +2.23 (<0.0001)
HLA-A  [+2.83(<0.0001) +2.40(<0.0001)
HLA-B  [+2.71(<0.0001) +2.44(<0.0001)
HLA-E  |{+2.31(<0.0001) +2.34(<0.0001)
ICAM-1  |+2.51(<0.0001) +2.587(<0.0001)
PSMB8 |+8.10(<0.0001) +3.09(<0.0001)
PSMB9  [+6.61(<0.0001) +2.72(<0.0001)
TAP1 +4.05(<0.0001) +4.10(<0.0001)
TAP2 +2.08(<0.0001) +2.18(<0.0001)
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Rta> KLH LY6A LY6C KLH | LY6A LY6C
CCL2 1.01 2138 881 353 2.83 16.12
(0.14) (0.13) 0.72) | (021) | (021) (0.56)
CCL4 131 1.83 3.15 535 3.65 16.12
(1.14) (0.49) (1.17) (0.48) | (0.69) (0.56)
CCL5 1.00 1.09 331 273 276 10.13
(0.10) (0.02) 0.15) | (0.13) | (0.23) (0.27)
CCL7 1.00 1.06 3.37 2.82 1.39 5.81
(0.11) (0.08) 0.15) | (0.44) | (0.33) (0.51)
CCLB 1.03 2.05 12.78 7420 | 74.44 110.44
(0.30) (0.37) G.14) | (8.94) | (9.81) (3.36)
CCL25 1.01 1.06 116 138 132 1.46
(0.16) (0.11) 0.00) | (036) | (0.15) (0.19)
CXCLI 1.00 3.17 11.58 113 | -1.64 13.36
(0.07) (0.11) 0.12) | (0.10) | (0.17) (0.35)
CXCL2 133 ND 21.81 1430 | 10.95 113.20
(1.10) (3.13) | (330) | 3.05) | (16.23)
CXCL5 1.08 ND 118.45 1.70 ND 150.99
(0.53) (65.14) | (1.15) (55.50)
CXCL10 1.00 1.02 511 5.68 522 12.22
(0.05) (0.06) 0.19) | (031) | (022) (0.51)
CXCL12 1.01 1.12 -1.99 111 | -1.23 3.02
(0.14) (0.05) 0.14) | (0.05) | (021 (0.06)
CX3CLI 1.00 118 1.92 221 1.87 322
(0.08) (0.15) 0.07) | (0.11) | (0.16) (0.42)
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GVDVCTEAVGAVETIHGQFSLAVRGCGSGLPGKNDRGLDLHGLLAFIQLQQCAQDRCN

AKLNLTSRALDPAGNESAYPPNGVECYSCVGLSREACQGTSPPVVSCYNASDHVYKGC
MWVLGIAATFCGLFLLPGFALQIQCYQCEEFQLNNDCSSPEFIVNCTVNVQDMCQKEV FDGNVTLTAANVTVSLPVRGCVQDEFCTRDGVTGPGFTLSGSCCQGSRCNSDLRNKTYF
MEQSAGIMYRKSCASSAACLIASAGYQSFCSPGKLNSVCISCCNTPLCNGPRPKKRGSSA
SALRPGLRTTILFLKLALFSAHC
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SVAREVCKSTITEIKECADEPVGKGYMVSCLVDHRGNITEYQCHQYITKMTAIFSDYRLI
CGFMDDCKNDINILKCGSIRLGEKDAHSQGEVVSCLEKGLVKEAEEREPKIQVSELCKK
AILRVAELSSDDFHLDRHLYFACRDDRERFCENTQAGEGRY YKCLFNHKFEESMSEKCR
EALTTRQKLIAQDYKVSYSLAKSCKSDLKKYRCNVENLPRSREARLSYLLMCLESAVHR
GRQVSSECQGEMLDYRRMLMEDFSLSPEILSCRGEIEHHCSGLHRKGRTLHCLMKVVR
GEKGNLGMNCQQALQTLIQETDPGADYRIDRALNEACESVIQTACKHIRSGDPMILSCL
MEHLYTEKMVEDCEHRLLELQYFISRDWKLDPVLYRKCQGDASRLCHTHGWNETSEF
MPQGAVFSCLYRHAYRTEEQGRRLSRECRAEVQRILHQRAMDVKLDPALQDKCLIDLG
KWCSEKTETGQELECLQDHLDDLVVECRDIVGNLTELESEDIQIEALLMRACEPIIQNFC
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